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Jte S 

ig(^-ot?fc5. ^gtt^^ti;^ w?-;t^f--f .Kr-:^-^^. i§S^^k7km. t Kn 
^Jfi^yi^^/K -a«Kfg^S:i^li^-r5'b<^-efe5;6^ 5 *)v^-^■'*~- 

^f^if&O— o-Cfc-S^V h • ^J^-Y 5 y iJ' -fe 7 (Photodynamic therapy) 

tt, mi^-^fy^ql (ESR) fe-c-ay^Ufc#ic<D$g^7JSfc5;4s ESR iSfexii^feM 
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tl\^ (— STO^©#M6^^ttifel-OVNT{l Nagano,!., et al. , Free radicals 
in Clinical Medicine, Vol.7, pp. 35-41, 1993 /i<}f -Sr^SSo:: <b)o tfil5 DCHF-DA 
-fi^^m(^iBJ^{c:'feffl-r'5-i: t>X'^-5ds, DCHF-DA e^^fdsW-TSPpm^. 

/cfl^fcHK^^S^-t-'Sr ^rd^^^Lfc (S^<2ij||W0 9 9/5 1 5 8 6-^) » * 
b « $ b twWSfS ^igcJt fcJgm. TI50-^^ (I) X (I I) T-^ $ ^. ^«6*J 



2 



# 




wo 01/64664 



PCT/JPOl/01504 



\-izi^(b(o^^^^iz.LX^^^ntcii<DXh^o 



h fi, ±E(^-^^ (I) xtt (II) xm ^fi^^t'^mxit^ffym^^tj 

ry-zHk-^^ (±ls-«i:S:(i)ici3v>-c ii^mm^xh^it'^mxti±^S.-- 
^^al)^^is^^XR'J!)^:^mm^xh^it'^'^) Xi-i^<D^(^1k^im^i-^JM 





(II) 
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i^:^A(D^±7^xh^mmk7i^mRx^mm.mmm-Wi^^x.x^^mm<omm^ 

(SS-3F) 10 M M OlS^t^^^ h/'^S:^-ro 

m 6 mit. m 3 xnhintzyi^^m<Dit't<^(ss-3F) ^^t^mm^ hplc -c-^^ff l 

fci^^^r^f. m*. (A) IOmM ss-3F^?^ ; (B) lO^M ss-3F ^tfi^tcSi^^gS;iS 
5mM(C3^£5 E?-l^Mx.X. 37"CT? 8 l^rB^RJ^$-&fc:SJE£^f0? ; (C) lOnU 

SS-3F ^fKtC:t$l-iggf/55 1 mM [ClT^tS <fc 0 ^^T&mtik^^Mx.. $ t tCSiiil-^g^dS 

SOOmM J; 5 icm^M^-®^l:*Px.X.ii«^ 3 i^f^MU\cmm.\^tzMm: (D) 
^7|2lfi, Mi-ci#pjtifc*|g?go^k-^ife(ss-3) iO/iM^fK(Dls!i®;^^^'>/v 

||9|21«, *l§l^<^{b^tl (ss-lF SS-3F) <!: HRP/HA i <^S^&tt^*^rtt 
tzU^^Tf^i-o m^. (A)ttss-IF. (B)W:ss-3FO^;^Sr^-ro 0* Wl^^^^tt H^O^ 
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0ffl#rFfflMS^ 2000-54557 ^m'M^tDm^^P^^t Lx±x^mmm(Dm 
R'Xtt R"'d^^i-r V -j\^mt Lxit. m^ti. mm^m^f-m^em*^^ h m 

xn. mttS. i-hV^J^^. ^V^J^m.. :f3j\^iy^J>>m.. -^if^'y^h.mi^ 
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mm.. ^:^ymm. i^^'>mm^it'o^m^m^mif^^t7!)^X'^^c r^ym 
mt\.x\ti^v^yym^if^m7f^iriz.kt^xt^o hoth. ^^^moit-k^ 

it. 7i^^mx\tmm^mtLx^^irzWi^i,iy:bt)K w^^p><D^fe)|?ll^/^•fi^'b 

UK mx.\-i. 7±hy. yfu/^>^—f^^ii^(Dm^^^\yr-ir^:L 

b.t^X^ So 

(-iS^(II)^c43^^•c.R*:657K^J!^^-e^>^)^^:'a■ife) irTy-/Hb-rawi: (c 
<t oMjt-t-s^irid^-cts, -«5:6*jicfi, ^^^}y\t'^mx\tyj\^:i-i^±-< yit 
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5o ^Jfo-c. ^m^itmmm(Dm^mmi:mi^Lx. mmMxj^^Jt^nm^ 



NHC0CH3 
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(i, 7';^ • (Protective 

Groups in Organic Synthesis, T.W^ Greene, John Wiley & Sons, Inc., 1981) 

^fe, ^FilxLtfitii, ^t^. f^^Bit. ^n^a^v^yy 
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±15-^^(1) x\t (II) x^m ^ti^:^^m(Dit^^xit^(DmtMW£0sWT. 

±^>it^i^ i-f!St^{U)i^iS\,^XR'7!)^yKmm^Xh^it^mcm'^ir^) Xtt 
=6^0 ±IE^(I) XH: (II) X-^ $ ti5^k'a-ifeXtt^<D^i^|g14®?^ ^ $ -frfc 

m.T^)-M't^ixt:.\t^myL\iL^<r>m.(r>'^%^m'&^^z.k\^^^x. 




(^tf. RMtp-7$yS. o-T^/S. p-t Kndpi/S, o- t Knifi/S^j:- 
^^^L. ffitS®?^® (active oxygen species) tt-fi3gg5^:5Z.ttt Kodf-i/yi/ 
;!;/i-/j:if-C*)5) 
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xs(A) -e^fig Lfc/iJiT V -Mt^^ (±E-^^(i) «-*3v^-c R' t^T^mm^xh 

Iter y -/W'fb$nfc{b'&#i3?.W:^:Oi|(D^3t(Z>aij;ettii^<^:*rife-t?ff 9 irds 

uy^ii/ hV-*— :^-dri/' (Saito. I,, et al. , J. Am. Chem. Soc. , 107, 

pp. 6329-6334. 1985) fj: t'^^mi:^ ^ ti)>x^ :^^m(Dnmitmm^^^y^. 

•^tj:m^^it^\^m\^mmi!)m^-tmm<Dmmfs^i:^mmzm^x^ ?>i.t 

{zm^tm$^<DmMm^^m^i-^tiii>o)^Mi:Lx^^xh^o 
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m(Dm^mt Lxm^^ti^o 

mi : ss-3 (-jS:^ (I) {CiS\,^X R'i>p-T^yyaL=:ij\^mXh^it'k^) (O^ 

1) 4-3-K7-fehT=y KO.-g'fiK 

4-3— KT=.y > 11.0 g (50.4 mmol) 60 mL {Cl^d^L, 

{CSTKt^^ 10 mL (10. 8 g, 106 mmol) , • t" y i/> 7. 8 raL (7. 65 g. 99. 4 mmol) 

4-3- KT-fe hr=y KSr#fc (HXfi : 13.0 g. : 99.0 %)» 

m. p. 174. 5 t;-175. 5 "C, . 

•H-NMR (300 MHz Acetone-dg) ; b 2.04(s, 3H), 7.46(dd, J=9.0Hz, 2.2Hz, IH), 

7. 60(dd, J=9.0Hz, 2.2 Hz, IH). 9. 2l(br, IH) . 
EI Mass(M)*=261 

2) pre ss-3 (T-fef'/W) (D^^ 

y l> i» t-Zf V^-y¥ 123 mg (l. 10 mmol) 8 mL/y > / —/V 3 mL 

(Dfl-^?g?tC^/4^tfCo ^O^, 7-t.Ko^v'i^-vy 196 mg (1. 21 mmol) 
x.«i^LX^75^Lrc, ^<om. ^?S*{cJ:!5^{iil:l^#> 7-t Kn^i^jJ'-^y 
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y7 7.=iiZi-3—h'T± hT^V K 1. llg (4. 26mmol) 12 mL (C^ 

t^Ltcmmt. ^jt^—m 124 rag (1.25 mraol)_ tiSrJlJDXL. T/W^'V^ET'C* 9 



nh-) (Cj: !3i^S;iL, press-3 (rir^/U) ^HfeJ^H^ai: bX#fc (JlZfi:68.7 
mg. tSM : 21.2 %)o . 
m. p. 197.0 t-199.0 t), 

'H-NMR (300 MHz Acetone-dg) ; 6 2.08(s. 3H) . 6. 27(d. J=9. 5 Hz, IH) , 6.79(d. 
J=2.4Hz, IH), 6.92(dd, J=8.6Hz, 2. 4 Hz, IH), 7.09(d, J=9. 0 Hz, 2H), 7.65(d, 
J=8.6 Hz, IH). 7.74(d. J=9.0Hz. 2H). .7.93(d. J=9. 5 Hz. IH) 
EI Mass(M)*=295 

3 ) ss-3 (^-a^^ 

pre ss-3 (T'fe^'/U) 67 mg. (0.227 mmol) 20 mL 

%±\zsmi%\z.\^x-b-hznwmsM\.. -t«)mii^iw3 05>Ki^taT?«#t 

feo m^^nifM^V V '>J»7ii.mm 65 mi ^Mx.. e^^aif-zw (75 mi x4) t?tt 
^/U=zn) iLX<OmmL^ ss-3? ^rMfe^fa L-C^iyt. (HXl:: 38.0 mg. : 



'H-NMR (300 MHz Acetone-ds) ; 6 4. 57(br, 2H) , 6. 10(d, J=9. 5 Hz, IH) ^ ' 
6. 60-6. 78 (m, 5H) , 7.47(d, J=8. 6 Hz, IH), 7.77 (d, J=9. 5 Hz, IH) 
iBI Mass(M)*=253 



X.. $ibi^ig:^@?^*PXLT®?tttCLfc, .g^g^if^/U (75inLx4) -Ctttli L, 



66. 2 %)o 

in. p. 132. 5 t-133. 5 "Co 



12 





wo 01/64664 



PCT/JPOl/01504 



4-3— K7ccy— /W 18. 7g (85.1 mmol) S:v'^du;p<^> 150 mL tC^zJitx 

NajSO,t?$£i^^. mt^^mBm^-t^^t J; O 4-tert-y h^iX a - K 
-<>-^y^efe^^i: LXnit mm : 16..6g, IR^ : 70. 7 
m. p. 40. 0*0-41. 5 to 

'H-NMR (300 MHz CDCI3) ; 5 1. 33 (s, 9H) , 6. 75 (dd, J=9. 0 Hz. 2. 4Hz, 2H) . 7. 55 (dd, 
J=9. 0 Hz, 2. 4Hz. 2H) . 
EI Mass(M)*=276 

2) pre ss-lF (t-^^/W) W-g"^ 

y/U:^ \^±^ yi-hV ^-t^ 3. 75 g (9. 97 nunol) ^^it^—M 3. 92 g (39. 6 mmol) , 
4-tert-y h^^^a- 1^8.05 g (29.2 mmol) Sr t' Ji v^^^ 50 ml tCjOx, 

T/l'=fy^gST-Cl O^rai S^TOSMLfc. 5.}t^m\^7^ 50 mU iS^e^SOml 

7 7^- (MI^M ; g^^^f^^l^/n— =Jf■t^y=l/l) T-mML, pre ss-lF (t-^ 
f-/u) ^Sr|tfe@ft:i: tT#fc (HXl: : 19. 6 mg. JR^ : 0. 4 %), 
m.p. 136. 0t:-138. Ot: 

'H-NMR (300MHz CD3CN) ; 5 1.33 (s, 9H)\ 6.62-6.82 (m, 6H), 7.06 (m, 4H), 
7.30 (d, J=7.5 Hz, IH), 7.71-7. 83 (m, 2H), 7.98 (d, J=6.4 Hz, IH) 
FAB Mass (M+l)*=481 



1 ) 4-tert-:?' h^i^B-y^ :yM V(D^^ 
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3) ss-lF (D-g-fig 

pre ss-lF (t-^f^/U) 9.8rag(20.4 m mol) ^ 2, 2, 2- h U ^/W;*" o ^ 7 ^/U' 

fg*L, ss-1 ^Hfeig^i: UT^yt (4X1: : 6.6 mg. W : 76.9 W, 
m. p. 127. 0^-129. 0 

'H-NMR (300 MHz Acetone-dg) ; 5 6.48-6.67 (m. 6H). 6.79 (d, J=9.0Hz, 2H), 
6.87 (d. J=9.0Hz, 2H), 7. 17 (d. J=7. 5 Hz, IH) /7. 58-7. 71 (m, 2H). 7.86 (d. 
J=7.5 Hz, IH) 
FAB Mass (M+l)*=425 

:ss-3F (-^^(iDlCjSlNT R'iSp-T^y 73i=/UST-*>l9. R';5S2-;&/U 

1) 4-3- K h y 7Mx2T± hr=- y h'(D^j$. 

4-3— KT- y >' 25.0 g (114 mmol) <Di>i^ u a pi ^ y 100 ml ^m^. h ])' 
7jU:t am7i<^^M 36.0 ml (216 nunol, 45. 0 g) &t>* f y i> ^ 17.0 ml (210 mmol, 

16.6 g) sr^?&T-e*Dx.. ?^mRx^^mmm-r^fc^nirts:W\.it. ^om. 

fV^n^Vifyy >{- mmL-.^^^^t^) T-|»Mb. 4-3-Khy7/U:^-a 
T-fe hT=iy K=lr^tlfe@fri: UT^n: (HX* : 34. 1 g, W : 94.8%)o 
m.p. 148. 5-149. Ot 

'H-NMR (300 MHz, CDClj/TMS) ; 5 7. 35 (d, J = 8.8 Hz. 2H), 7.71 (d, J = 8.8 
Hz, IH), 7.90 (br. IH) 
EI Mass (M)* = 315 

2) N'-hy 7/U:tnT-fef^/l'-ss-3F(TFAig)0-g'^ 
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hV '>J^ 3.77 g (io. 0 mmol) ^v'^ ^/U7-fe hT5 K 50 ml 

(40. 5 mol) (D f y 60 ml ^m^^'^ ^ b tCj^M 2. 55 g (25. 8 imnol) 

fcm. tK 100 ml SriPx., 65 ml ^mx.xmBKLiic :ifl^mm 

3c5^/^-C3|Elttt±lt, ^^«Sr**T^fP^:^7K-e?5fei^bfc^, ^ilt^:^M;!^A 

.^m : g^^3^5"/W/n-^=Jf^f->'= 1/1) X-«®1 b, :^ U- ss-3F(TFA) ^^^mW 
t LXmit (IRS : 76. 6 mg, W : 1. 48 %), 
m.p. 116. 5-118. St: 

'H-NMR (300 MHz. DMSO-d^) ; 6 6.57-6.87 (m. 6H), 7.18 (d, J = 9. 0 Hz. 2H), 
7.30 (d, J = 7.5 Hz, IH). 7.70-7.82 (m, 4H), 8.00 (d. J = 7. 5 Hz. IH) 
FAB Mass (M+l)* = 520 • . 

3) ss-3F<D^fie 

T'U' ss-3F(TFA) 76. 6 mg (0. 148 nmol) RX^M^i^^^:^ y iJ^ A 90. 3 mg 
V -/U 20 ml ^U^tK 1. 2 ml <^!l^^fc:^<5? LX 4 ll^muimM t^Co Z.<D^m 

^^m.txmL1t'^. 3i^y-/uSt;7k^j^£Efa*b^, Bm^yi<- 20 mi 
;t, 2 NJfig! 10 ml S:)!lPx.rg?ttJCUyb (pH 1), ril^ri^^ n n p< 

^yy^- : Wf^^^^^/n-^^-^>'= 1 / 1) X^mt. SS-3F 

feBfiIci tT#/c (IRS : 13.6 mg. IR^ : 21.8 ?i)o 
m.p. 153. 5-155. Ot; 

'H-NMR (300 MHz. acetone-de) ; 6 6.60-6.89 (m, lOH), 7.29 (d. J = 7. 5 Hz. IH). 
7.72 (td, J = 7.5 Hz. 1.5 Hz. IH). 7.80 (td, J = 7. 5 Hz, 1.5 Hz. IH). 7.98 
(d, J = 7. 5 Hz. IH) 
FAB Mass (M+D* = 424 • 
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1) ikit^^-:^ 

«aj3-C#P)nfcss-3F^lrDMFJ^ lOniM (^jg^tC^^Ufc^, 100 mM y ^-^^^^ h 
^)^h.m^m (pH 7.4)%j!iDt-cSi^igg;iJ iOaiM \zfi^X,o\z.^M\^tzo 
10m M SS-3F ^fe?<D^^;^^^ h/uSt;5^3t:^'<:^ B ^®i^)t3fei^t+ 

F4500 ^Srffiv^xS!ISL:rco ::<^^> h^stilib^g^xL^ h/ujS.t^M^^i^' 

h/Ui: t>t- 2; 5 nm, 7;*- h^/H;JEfl 950 V Ln^V^^^{Cfi^5lJ 
jgjgS 490 nm. ^^Si^ 510 nm -CSS^ Lfc, 3^:^$:^ 1 ISll-^i-, Ml Si 9 

(^(C, SS-3F i:-M^^3^<^(7)g:jJ;;^P'<^fcfe(;i, 10MMss-3F^T^(C:t*^^ 
1 mM. 2 mM 5 IBM 5 «fc p |- EP-1 {-^^^^(D^^^X'h^-ty 9 
l^ys:.^/ Y/^—t^'yVlkit'^^ '.^eiito, I,, et al. , J. Am. Chem. Soc. , 107, 
pp; 6329-6334, 1985) O'J ^^JViiiJ\'2>.r ^ V WmWi^tia^X . ik%^^<0^ 
Pp1^^k2r?a'J^bfc(EP-im)o fcfe't. :L<Df^<DnWL<0^\-tZTCt\^1t^ ^;^iSr 

SS-3F EP-1 Sr*#$^fc«•a'^EP-l <om&lkX^^^^^mz.1k%^^(0±.m^ 
m^hfi-lto ^ b^c^^|g^cfev^■C'bS3to|g^^5^^^)?Ji^ss-3F;6S-MKm 

SS-3F KP=3S^v'7v';{7/l'<t<^Sf£^=^^'<?)^C*{c:, IOmM SS-3F 

ioomM tcufc-S J: 9 i::th 5 0, ig^mS^M-i^*An;t. ^^t^g^oNrK^^bSr 
aij;ttfc(FehtoniK), 'Jfe;i^^^4EHC^-fo ^4gl;5^e)iq bi^/i J: 9 i^M^ 

m^-Wimm(Dmc'^^^&(D±mm)^hfi. ss-3f KD=>rv'7v?;(;/^i: 



16 



wo 01/64664 PCT/JPOl/01504 

2) h/l' 

ss-3F^DMFtC 10mM<Dli^(C^j»Lfc^a00raM V y^i- h D ^ J^Wtmm (pH 

3) HPLC;^^;5' h/U 

IJtTJC^-r^jK^ HPLC -r^^m tit, ;{7 7 Afi XTerra™ RP,, 5 m (4. 6X250 mm) 

/U;tng^^^^tf). ^ffiiigfi 1 ml/5J-t 460 Tm<r>^R%^-km%\.1to 

(A) 10/iM ss-3F^I^ 

(B) 10 mM ss-3F^?glCft^^giS5 mM{C?^CS<fc9{- EP-1 ^M^X. STMT'S 

(c) 10/xM ss-3F^?i$tcS«^igSds 1 mM{::/j:5J: 9tcig^{k7K^?:iDx.. $t,{c 
(D) ImM ^/u^i^-fe-r 



SS-3F ¥3i(D^-a-(A) . f^nm^ 3. 0 *s;g^w$^^:lt„ -nmm^^ 

^ (C) X\t (A) t ^J^i -5 2. 3 f - ^ ;45:^a $ ixyt, (B) , (C) X'^iU $ i^tz b'- 
^H. 7/W:tW"fe<r:^(D)(^f-^' 2.3^t-itUyh. iJil±(Cj:!5, ss-3Fli-S 
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m5.: ■ 
1) ^/^ 

M 1 -C#bHfc ss-3 ^, JiMigifttt 370 nm, :^«Stt450 nm -C-SlJ^-rSti 

'^Oife;^Srm7l§lc. EP-1 i(DSl£i^T^(0^?«o^^;^^j^ h/K^^mSr^S 

^^^^■f. -m^^mt (oRjt^izx ^ikyt^±c^:it imm^titzo 

:^^m<Oit^m ss-lF.^ SS-3F ^:loV^TKS^Lfco fi&i^^^a^ffiffit^l^ii b-C 
rtJ|5^tl--CV^6 DCHF-DA (2* , 7' -v^^ a d t Kd U-fe-l' ^i^T-fe7^- 

^ ; ^ 7- ; T'u D-399) $r;!)D7K:^jS-raw<!;(Ci>3^fig-r5 
DCHF (2',7'-i^^nnv?fc ^MMt CX^^Lito DCHF-DA 

^;^T'77 (Stephen L. Hempel et aL, Free Radical Biology & 

Medicine, 27. 146-159. 1999) {C2^CrT/l':* y ttTx M^^LX KilF 
tCo gP^x lltBf^-*5V^-C DCHF-DA ^ pH 12 (Dyi^-miti- h U ^^ATK^i^T' 30 ^^PbI^ 
E*>t- 100 mM y h y ^^A^M (pH 7.4)-C lOu^At^l^Xo^^ 

Lfco lOfiMDCHF^Iggfliagm. W.h\:i^m^^mLtc„ ss-lF. ss-3F tl00mM 
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